Predictive approaches to increase absorption of compounds during lead optimisation.
Complex physicochemical and biological processes influence the oral absorption of a drug molecule. Consideration of these processes is an important activity during the optimisation of potential candidate molecules. The authors review the applications of physicochemical and structural requirements for intestinal absorption. Furthermore, they provide examples of how to aid the lead optimisation process through improvement of solubility and permeability. The physicochemical requirements for absorption are solubility and permeability. Both are influenced by lipophilicity, but in the opposite way. The size of the molecule also affects both solubility and permeability. Several models can be used to estimate oral absorption from chemical structure or from measured physicochemical properties. Thus, logD-cMR model, the 'golden triangle' model, Abraham solvation equations and absorption potential can be used as tools in the lead optimisation process. Measured values of solubility and permeability greatly improve the estimation of in vivo oral absorption of compounds. However, it is important to appreciate that predictions of oral absorption may be confounded by the involvement of active transporters in the gut which may either increase (e.g., active uptake) or decrease (e.g., efflux) the absorption of drug molecules. To evaluate the first-pass metabolism, in vitro clearance measurements using liver microsomes can be used in physiologically based models for the estimation of bioavailability. The general tools discussed in this review are based on the physicochemical property assessment of compound libraries and they help design compounds that occupy desirable property space with increased likelihood of good oral absorption.